Commercially available aroma samples were evaluated for their olfactory quality by professional perfumers and tested for their antimicrobial activity. Agar diffusion and agar-dilution were used as test methods and a set of two Gram-positive (Staphylococcus aureus and Enterococcus faecalis) and four Gram-negative bacterial strains (Escherichia coli, Pseudomonas aeruginosa, Proteus vulgaris G, Klebsiella pneumoniae and Salmonella abony) and a yeast, Candida albicans, were the test microorganisms.
Essential oils and dominant single aroma compounds of essential oils are the subject of numerous investigative studies [1] [2] [3] [4] [5] [6] . Cinnamic acid, ß-caryophyllene, caryophyllene oxide, nerolidol (synthetic and natural), trans,trans-farnesol, farnesol (isomeric mixture) longifolene, geranic acid and a farnesol-rich ylang ylang oil fraction have been previously investigated for their antiviral and anticancer properties by using HeLa and Jurkat cell lines. A remarkable reduction of the virus was produced by treatment with either synthetic or natural nerolidol [7] . The aim of the current study was to add the antimicrobial activities of the respective samples, as well as that of davanone. 1 Parts of this investigation were previously presented as a poster at the 40 th International Symposium on Essential Oils (Savigliano, September 6 th to 9 th 2009).
All single aroma compounds are well known for their scent and are, therefore, used in various perfumery applications. An olfactory evaluation was conducted for confirmation of the quality of each compound and the results were compared with literature data [8] [9] [10] [11] [12] and our own databases of synthetic and natural reference compounds.
The results of antimicrobial testing using agar dilution and agar diffusion methods against two strains of Grampositive and five strains of Gram-negative bacteria, as well as the yeast C. albicans are given in Tables 1 and  2 . Concerning the antimicrobial activities against the Gram-positive bacteria S. aureus and E. faecalis, all tested compounds inhibited both strains of bacteria. Inhibition of growth caused by cinnamic acid was very Caryophyl l e n e o x i d e 1 0 6 0 --- high in both cases. Furthermore, cinnamic acid was the only compound that showed antimicrobial activity against all Gram-negative bacteria, as well as C. albicans, in accordance with the results of Olasupo et al. [13] . β-Caryophyllene, which is the principal component of clove leaf essential oil [14] , showed very good antimicrobial activity towards Gram-positive bacteria compared with cinnamic acid, but was less efficient towards Gram-negative bacteria, showing no inhibition of either Pseudomonas aeruginosa or the yeast. Its oxygenated derivative, caryophyllene oxide, was effective against Gram-positive bacteria, but with the lowest activity towards E. faecalis compared with the other evaluated compounds. With respect to the Gram-negative bacteria only moderate inhibition of E. coli, Klebsiella pneumoniae and Salmonella was observed, as well as against the yeast C. albicans. Furthermore, the sesquiterpene, longifolene, demonstrated slight activity against Gram-positive bacteria, but did not inhibit the growth of either the Gram-negative bacteria or the yeast included in the current test.
Natural trans-nerolidol showed the highest degree of inhibition of S. aureus, and intermediate inhibition of
Enterococcus faecalis, and it was also able to inhibit the growth of the Gram-negative bacterium Salmonella abony DSM 4224. The results from natural (cis & trans) and synthetic (cis) nerolidol were similar against Enterococcus faecalis and Salmonella, but both were inactive against Proteus vulgaris and Klebsiella pneumoniae. In contrast to inactive natural nerolidol, the synthetic compound showed slight activity towards Gram-negative bacteria such as E. coli and Pseudomonas aeruginosas, as well as C. albicans. Based on the results of Kamkaen et al., [15] and Hazzit et al., [16] essential oils containing nerolidol are very active against E. coli and Pseudomonas aeruginosa, a result that cannot be confirmed by our test results. If a single compound is added to the natural essential oil, this result can be achieved due to a synergic effect of that compound and the other compounds within the natural essential oil.
Davanone, the main component of Davana essential oil [17] showed antimicrobial activity towards Grampositive bacteria (S. aureus and Enterococcus faecalis), as well as towards E.coli, Pseudomonas aeruginosas and Salmonella abony DSM 4224, and the yeast C. albicans, but no activity against Klebsiella pneumoniae and Proteus vulgaris.
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The results from C. albicans are in accordance with those of Vais et al. [18] in comparison with many davanone-derivatives towards several strains of yeasts.To summarize, we can report that our results show that Gram-positive bacteria are more susceptible to growth inhibition by the single compounds used in our test. Only 2 substances were effective against the yeast Candida albicans . 
Experimental

Samples
Olfactory evaluation:
The olfactory characteristics of sample compounds were described by professional perfumers. One droplet of each sample was placed on a commercial odor strip. Terms for odor impressions were compared with published data [8] [9] [10] [11] [12] and our private database of reference aroma compounds.
Reference compounds: Eugenol, thymol and carvacrol, as well as the synthetic compounds tetracycline hydrochloride and Ciproxin were used [19] .
Antimicrobial testing:
Eight pathogenic microorganisms, namely Gram-positive bacteria Staphylococcus aureus ATCC 6538P and Enterococcus faecalis (clinically isolated); Gram-negative bacteria Escherichia coli ATCC 8739, Pseudomonas aeruginosa G 28 (selected from strain LMG29), Proteus vulgaris (clinically isolated), Klebsiella pneumoniae (clinically isolated) and Salmonella abony DSM 4224, as well as the yeast Candida albicans ATCC 10231 were acquired from the National Bank of Industrial Microorganisms and Cell Cultures (Sofia, Bulgaria).
The antimicrobial activity was studied using two methods: First, the agar diffusion disc method was carried out with 6 mm paper discs and 6 μL of sample. After incubation of the bacteria and the yeast at 37°C for 24 h, the diameter of the inhibition zone (IZ) was measured. Secondly, the agar dilution method was applied, yielding results expressed as minimum inhibitory concentration (MIC): The test compounds were added to broth containing 1.0 % (v/v) Tween 80, at the appropriate volumes to produce final concentrations of the samples in the range of 1 to 1000 ppm; the concentration of pathogens in the medium (Luria Bertani broth with 1% glucose and 15 g/dm 3 agar-agar added to its basic content) exceeding 10 6 -10 7 cfu/cm 3 . The agar plates were inoculated by pipetting 0.1 mL of the culture and 6 μL of the samples onto paper discs (6 mm) and then incubated at 37°C for 24 h. [20] [21] [22] [23] .
